Open and closed 5 S ribosomal RNA, the only two universal structures encoded in the nucleotide sequences.
The nucleotide sequences of small ribosomal RNA (5 S rRNA) molecules of different organisms are presumably designed to ensure folding of these molecules in some standard secondary structure(s). To extract this message contained in the sequences we have plotted the triangular matrix diagrams of all potential hairpins for 44 representative 5 S rRNA sequences. Subjecting these diagrams to simple image-processing procedures we have found that only five hairpins are universally present in all known 5 S rRNA molecules. Two of these hairpins share the same stretch of the nucleotide sequence, others being independent. Thus, only two major secondary structures of 5 S rRNA can be formed. These are of the well-known Y-like (open) form and a novel P-like form closed by the tertiary interaction which involves two complementary stretches four to seven bases long.